Abstract: This study reports on a meta-analytic review of 197 studies of adventure therapy participant outcomes (2,908 effect sizes, 206 unique samples). The short-term effect size for adventure therapy was moderate (g = .47) and larger than for alternative (.14) and no treatment (.08) comparison groups. There was little change during the lead-up (.09) and follow-up periods (.03) for adventure therapy, indicating long-term maintenance of the short-term gains. The short-term adventure therapy outcomes were significant for seven out of the eight outcome categories, with the strongest effects for clinical and self-concept measures, and the smallest effects for spirituality/morality. The only significant moderator of outcomes was a positive relationship with participant age. There was also evidence that adventure therapy studies have reported larger effects over time since the 1960s. Publication bias analyses indicated that the study may slightly underestimate true effects. Overall, the findings provide the most robust meta-analysis of the effects of adventure therapy to date. Thus, an effect size of approximately .5 is suggested as a benchmark for adventure therapy programs, although this should be adjusted according to the age group.
INTRODUCTION
Adventure therapy programs utilise outdoor activities and experiential learning exercises to help participants to deal with their psychosocial problems. Adventure therapy is increasingly being used as a treatment approach with a range of clientele, including youth, adults and families [1, 2] . However, a systematic review of adventure therapy effectiveness is lacking and, in particular, a comprehensive metaanalysis is needed.
Adventure therapy is closely related to, or synonymous, with a variety of other terms, including wilderness therapy [3, 4] , wilderness adventure therapy [5] , wilderness experience programs [6] , bush adventure therapy [7] , adventurebased counselling [8] [9] [10] , outdoor adventure intervention [1] , therapeutic camping [11] , and outdoor behavioral healthcare [12] . Gass et al. [2] suggested that adventure therapy involves prescriptive use of adventure experiences by mental health professionals. These experiences often occur in natural settings that kinaesthetically engage clients on cognitive, affective, and behavioural levels [2] .
Adventure therapy programs are diverse, operating in many forms and settings around the world [13] [14] [15] [16] [17] . Adventure therapy predominantly takes place in the outdoors, however can also operate effectively indoors [18] . Activities often include ropes challenge courses, group games, trust psychotherapy [24, 25] , and outdoor education [26] [27] [28] . However, a comprehensive meta-analysis of adventure therapy program outcome studies is lacking [29, 30] . Previous adventure therapy meta-analyses have had notable limitations. Staunton [31] and Baker [32] each conducted adventure therapy meta-analyses, however the number of included studies was small and they are unpublished. Wilson and Lipsey [33] and Bedard [34, 35] focused on wilderness therapy programs for juvenile delinquents. Hans [27] examined adventure therapy studies which measured locus of control outcomes. George [36] focused on Outdoor Behavioral Healthcare (OBH) programs for adolescents. Bunting and Donley [37] and Gillis and Speelman [26] focused on ropes course programs. Cason [38, 39] focused on adventure programs for adolescents. Hattie et al. [28] and Laidlaw [40] focused more broadly on adventure education programs. Finally, Marsh [41] conducted a meta-analysis of camping program self-concept and self-esteem studies. See Table 1 for a summary of previous adventure therapy and related meta-analyses.
Estimates of short-term effect sizes from previous adventure therapy and related intervention program meta-analyses range from .25 (small) to .55 (moderate), with a smallmoderate positive average effect of .39 across all mentioned studies. Hattie et al. [28] completed the only previous related meta-analysis to investigate effects during the lead-in period and the longer-term. Hattie et al. found a very small negative non-significant lead-in effect (d = -.05, 316 effect sizes), a moderately positive significant short-term effect (d = .34, 1062 effect sizes) and a small positive non-significant longterm effect for adventure education studies (d = .17, 347 effect sizes). These effects are additive, so between baseline and follow-up, an overall adventure education effect of .46 could be expected. No previous meta-analytic studies have compared adventure therapy with alternative treatment or no treatment comparison groups.
The current study seeks to systematically identify empirical outcome studies about adventure therapy programs and analyse the short-and longer-term effects compared to alternative and no treatment groups. For the purpose of the current study, adventure therapy refers to intervention programs which utilise adventure-based activities for psychotherapeutic purposes. This study also examines the relationships between participant outcomes and possible sample, program, and participant moderators.
METHOD

Selection Criteria
The selection criteria for inclusion in this adventure therapy meta-analysis were adapted from Wilson and Lipsey [33] and George [36] , and were:
1.
The intervention program primarily used adventurebased activities for psychological and/or behavioural therapeutic purposes; [30, 42, 43] ; b : There is sizeable overlap in studies used in these meta-analyses, hence the actual studies, effects and participants is less than this total. Additionally, the mean effect size is unweighted.
2.
The study reported at least on pre-and post-program psychological and/or behavioural outcomes;
3.
The study provided sufficient statistical information to allow calculation of standardised mean effect sizes (e.g., M, SD, and n);
4.
The study was reported in 1960 or later, and in English.
Search and Coding
A systematic search of the following sources was conducted for relevant adventure therapy studies between February, 2012 and October, 2012:
1.
Electronic 
4.
Related meta-analyses [32, 33, 36, 38] 5. Direct emails to experts in the field
Bibliographies and reference lists
Identified and obtained studies which met the selection criteria were coded using a manual which was based on the manuals used by Lipsey and Wilson [44] and George [36] , with care taken to avoid duplicate samples. The current study's coding manual is available from http://www.danielbowen.com.au/meta-analysis.
Data Analysis
Meta-analysis combines quantitative results from multiple studies to summarise empirical knowledge on a given topic [45] . Meta-analysis results are expressed as effect sizes which indicate the magnitude of a relationship or treatment effect. An effect size is calculated for each study and the effect sizes from each study are combined to compute an overall effect size [46] . This study used Hedges' g [47] , a standardised mean effect size, because it adjusts for studies with small sample sizes. Hedges' g was calculated as the difference between the means on two different occasions (e.g., pre-and postprogram) divided by the population standardised deviation [( 1 - 2 )/]. As the population standard deviation was rarely available, the pooled sample standard deviation was used and calculated as S p = √ [(n 1 -1) * s 1 2 + (n 2 -1) * s 2 2 ] / (n 1 + n 2 -2). Cohen's commonly referred to rule of thumb for interpreting standardised mean effect sizes is 0.20 (small), 0.50 (medium), and 0.80 (large) [48] .
This study followed the meta-analytic methods described by Borenstein, Hedges, Higgins, and Rothstein [49] , as follows:
1.
A random-effects model was used. Fixed-effects models assume that there is one true effect size and that all differences in observed effects are due to sampling error. Random-effects models assume that study outcomes vary across studies, not only because of random sampling effects, but also because there are real differences in effectiveness between the studies [50] .
2.
A single mean effect size for each sample was calculated for each treatment type, outcome and outcome category (see Table 2 ), and time comparison.
3.
A 0.5 correlation between the measurements across time was assumed (since it was rarely reported).
There were three treatment groups: Adventure Therapy included participants who completed an adventure therapy program, Alternative Treatment included participants in alternative, non-adventure therapy programs, and No Treatment included participants from control groups who did not participate in any form of therapy. There were three time comparisons: Base-Pre (Prior to program (Base) compared with beginning of program (Pre)) which indicated changes leading up to the start of the program; Pre-Post (Beginning of the program (Pre) compared with the end of the program (Post)) which indicated the short-term effect of the program; Post-Follow-Up (End of the program (Post) compared with a subsequent time (Follow-Up)) which indicated the long-term effect of the program.
Comprehensive Meta-Analysis (CMA) Version 2 software [51] was used to calculate effect sizes, statistical significance (z score, p value and confidence intervals), variance, standard error, and heterogeneity for each effect. z indicates the magnitude of an effect in standard deviation units [46] . If the z score exceeds the critical value (±1.96), it can be concluded that the result is statistically significant at the p < .05 level [52] . p indicates the probability of obtaining the finding by chance, and is a measure of how much evidence there is against the null hypothesis (H 0) of no change or no effect [53] . The smaller the p value, the more evidence there is against H 0 . However, the p value does not indicate the strength or magnitude of the effect [45] . Confidence intervals (CI) indicate the range of values likely to include the true effect, and thus express the level of certainty associated with standardised mean effect size estimates [45] . A wide confidence interval implies poor precision, while a narrow confidence interval implies good precision. If the interval excludes zero, then the mean effect size is considered to be statistically significant [46] . Ninety-five percent confidence intervals were calculated for this study.
Variance is a measure of effect size dispersion, indicating the extent to which values are spread around a mean or population parameter [45] . Standard error is an estimate of the precision of the mean effect size [52] . A smaller standard error indicates a more precise estimate of the mean effect size and narrower confidence interval. Conversely, a larger standard error is indicative of an imprecise estimate of the mean effect size and larger confidence interval [46] . Heterogeneity is the extent of variation between effect sizes, which includes differences between studies with regards to outcomes (statistical heterogeneity), populations (clinical heterogeneity) and methods (methodological differences) [45) . Assessing heterogeneity helps to address the question: Do the individual effect size estimates reflect a common population effect size? [46] . CMA provides two tests of heterogeneity, Cochran's Q and I
2
. Q signifies the amount of heterogeneity in effect sizes, and assesses the null hypothesis of homogeneity versus the alternate hypothesis of heterogeneity [49] . Q is distributed as a chi-square statistic with k (number of studies) minus 1 degree of freedom. Thus, Q is sensitive to the number of studies and therefore should be interpreted cautiously if there is inadequate or very high statistical power [52] . I 2 is the percentage of variability among effect sizes that exists between studies relative to the total variability among effect sizes (i.e., the ratio of true heterogeneity to total variation in observed effects) [52] . It indicates how heterogeneous the effect sizes are (the degree of inconsistency across studies) and is not dependent on the scale used in the meta-analysis [45] . I 2 is a ratio with a range of 0% to 100%, with low (or zero) values suggesting little or no heterogeneity and larger values representing greater heterogeneity [49] . I 2 ~ 25% indicates a small amount of heterogeneity, I
2 ~ 50% is a medium amount of heterogeneity, and I 2 ~ 75% is a large amount of heterogeneity [54] . In summary, both Q and I 2 will be low (or zero) if the total dispersion is low relative to the error within studies, and higher if the total dispersion is high relative to the error within studies [49] .
Publication Bias
Assessment of publication bias was performed using Duval and Tweedie's [55] Trim and Fill method in CMA. Publication bias occurs when the published research does not represent the entire population of completed studies [56] . Publication bias may occur because investigators, reviewers, and editors are more likely to submit or accept manuscripts for publication when results are positive, significant, interesting, from large well-funded studies, or of higher quality [57] . Although a systematic and inclusive search for studies was made, publication bias may still exist and pose a threat to the validity of this meta-analysis. However, if this potential bias is ruled out or shown to not effect the findings, the validity and robustness of results and conclusions are strengthened [56] . To detect the presence of publication bias, Duval and Tweedie's [55] Trim and Fill method was used. Through use of a funnel plot, which plots the standard error on the vertical axis as a function of effect size on the horizontal axis, the number of missing studies is estimated (via trimming). Once identified, estimated effect sizes for the missing studies are generated and an adjusted estimate of the overall effect size is obtained.
Meta-Regression
To examine possible causes of variation within shortterm adventure therapy outcomes, a meta-regression was conducted. Meta-regression is used to determine whether variation (heterogeneity) among outcomes is related to particular characteristics of the studies [58] . The dependent variable is the effect size and the independent variables (predictors) represent sample, program, and participant characteristics [59] . Investigation into the sources of heterogeneity in meta-analysis is by nature exploratory and based on sample-level variation, not participant-level variation, thus results should be interpreted with caution [60] .
Weighted generalised least squares regression was performed separately for sample, program, and participant predictors using a random-effects model and restricted maxi-mum likelihood (REML). The random-effects model takes into account between-study variation [61] , while REML is a method of parameter estimation for linear random-effects models which maximises the likelihood over a restricted parameter space [62] . A backwards elimination regression was conducted manually, so that only the most significant sample, participant and program characteristics were retained in a single meta-regression. 
Moderator Analysis
In addition to the meta-regression, a break-down of effect sizes across sample (publication year, type of publication, sample size, methodological quality), program (funding type, use of adventure, program delivery, group structure, placement type, program type, program model, daily duration and program length) and participant (mean age, sample source, race, gender, population, issue) moderators is provided. Quality was examined using the Methodological Quality Rating Scale (MQRS). The MQRS contains 12 items for rating a study, including design, quality control, follow-up length, and attrition [45] . Ratings closer to 0 indicate poorer methodological quality, while ratings closer to 16 indicate better quality [63] .
RESULTS
Descriptive statistics about the adventure therapy samples, programs and participant characteristics are presented, followed by overall effect sizes and effect sizes by time comparison and treatment group, publication bias analysis, and meta-regression.
Descriptive Statistics
Sample, program and participant characteristics are summarised in Tables 3, 4 There has been a steady increase in the number of adventure therapy studies since 1960 (see Table 3 ). There were slightly more unpublished theses than published papers. Studies most commonly had 50 participants or less, utilised single group Pre-Post designs, and did not collect follow-up data. Methodological Quality Rating Scale (MQRS) scores ranged from 3 to 13 [45, 63] . The average MQRS score of 6.94 (SD = 1.76) for all 206 samples indicates moderate methodological quality.
Adventure therapy programs most commonly involved privately paying participants, utilised adventure therapy as the primary treatment, were delivered over a continuous period of time (rather than intermittently), and had a closed group structure with leaders and participants beginning and ending the program together. The programs typically involved participants who were placed in the program by parents or custodial authorities, used ropes challenge courses, and involved the participant group being together 24/7 for the duration of the program (see Table 4 ). These programs ranged in length from 1 to 534 days, with 78% of programs running between 3 to 80 days in length.
Participants were most commonly between 10 and 17 years old, resided in the USA, were male, identified as atrisk (but did not have a clinical diagnosis and were nondelinquent), Caucasian, and participated in adventure therapy programs for a combination of reasons (see Table 5 ).
Effect Sizes
Overall effect sizes by Treatment Group (Adventure Therapy, Alternative Treatment, and No Treatment) and Time Comparison (Base-Pre, Pre-Post, Post-Follow-Up) are summarised in Table 6 . There was a small, positive, nonsignificant effect for the Adventure Therapy group during the lead-in period (.09). The Pre-Post Adventure Therapy effect size was moderate, positive and significant (.47), and larger than the small positive significant effects for Alternative Treatment (.14) and No Treatment (.08). The longerterm effect for the Adventure Therapy group was very small, positive and non-significant (.03), indicating retention of the short-term gains. The Alternative Treatment group long-term effects were very small, negative and non-significant (-.03), whilst Alternative Treatment long-term effects were small, negative and non-significant (-.08). Fig. (1) The Base-Pre Adventure Therapy effect (see Table 7 ) was small, positive, and not significant (.09). The only significant change was for Academic outcomes (.26). There was very little heterogeneity in the Base-Pre analysis, possibly due to the small number of studies in each category.
The short-term effects of Adventure Therapy, Alternative and No treatment groups for the eight outcome categories are shown in Tables 8 to 10, respectively. Overall, Adventure Therapy outcomes were moderate, positive and statistically significant (47) , ranging in size from small (Morality/ Spirituality, .17) to moderate (Clinical, .50) (see Table 8 ), with significant change in all outcome categories except Morality/Spirituality. Cochran's Q and I 2 indicated a large amount of heterogeneity for the Adventure Therapy outcomes.
Overall, the short-term effect sizes for Alternative Treatment were positive, small and statistically significant (.14) and ranged in size from small negative (Family Development, -.19) to small positive (Clinical, .15) (see Table 9 ), with significant changes for the Clinical, Self-Concept and Social Development outcome categories. Cochran's Q and I 2 indicated medium heterogeneity for the Alternative Treatment short-term effects. Note. g = Hedges' g; V = Variance; N = Number of effect sizes; FU = Follow-Up. The overall short-term effect size for No Treatment was small, positive and statistically significant (.08) and ranged from very small and negative (Academic, -.01 and Behaviour, -.01) to small and positive (Family Development, .12) (see Table 10 ). The only significant short-term change for No Treatment participants was for the Clinical outcome category (.10). Cochran's Q and I 2 indicated a small to medium amount of heterogeneity for the No Treatment group Pre-Post effects.
The longer-term or follow-up effect sizes for each outcome category for the Adventure Therapy, Alternative and No treatment groups are shown in Tables 11 to 13. Overall, the longer-term effect sizes for Adventure Therapy were very small, positive, and not statistically significant (.03), indicating retention of short-term gains, and ranging in size from very small negative (Social Development, -.06) to small positive (Physical, .23) (see Table 11 ). The only significant longer-term change for Adventure Therapy was small and positive for the Behaviour outcome category (.21). Cochran's Q and I 2 indicated a moderate to large amount of heterogeneity for the Adventure Therapy group long-term effects.
The overall longer-term effect size for Alternative Treatment was very small, negative, and not statistically significant (-.03) with effect sizes for the outcome categories ranging from small and negative (Physical, -.20) to small and positive (Behaviour, .17) (see Table 12 ). There were no significant longer-term changes for Alternative Treatment. Cochran's Q and I 2 indicated a medium to large amount of heterogeneity for the Alternative Treatment group longerterm effect sizes.
The overall longer-term effect sizes for No Treatment were small, negative, and not statistically significant (-.08) and ranged in size from small and negative (Clinical, -.20) to small and positive (Family Development, .14) (see Table  13 ). There were no significant longer-term changes for No Treatment. Cochran's Q and I 2 indicated little heterogeneity for the No Treatment group longer-term effect sizes, possibly due to the small number of effects.
Publication Bias
The Trim and Fill method (55) was used to test for publication bias. This suggested that 18 Pre-Post adventure therapy studies with higher than average effect sizes were missing (see Fig. 2 ). Without these imputed studies, Hedges' g was .47 (95% CI: .41-.53). Using Trim and Fill, Hedges' g was estimated to be slightly higher (.52; 95% CI: .46-.58). For the Base-Pre and Post-Follow-Up time comparisons for the Adventure Therapy studies, the Trim and Fill method suggested that no studies were missing and thus the estimates of Hedges' g remained the same.
Meta-Regression
Meta-regression was used to investigate the extent to which sample, program and participant characteristics explain the variation in short-term Adventure Therapy effect sizes. Due to a large number of predictors, three separate meta-regressions were conducted, one each for sample, program and participant variables. Sample characteristics (publication year, type of publication, sample size, methodologi- Backwards elimination was conducted manually in order to concentrate on significant predictors. Only age was found to be a significant predictor, accounting for 6.8% of the variance (Q (1) = 8.28, p = .00; n = 157), indicating that larger effect sizes tended to be reported in studies with older age groups (β = .014, p = .004, n = 157, 95% CI = .004-.024).
Moderator Analysis
Although the meta-regression only identified participant age as a significant moderator of outcomes, breakdown of short-term Adventure Therapy effect sizes across all sample, program, and participant characteristics is provided in AP-PENDIX B (Tables B1, B2 and B3, respectively), as it may be useful for future studies to make comparisons with and between specific sub-groups. For example, it is notable that effect sizes appear to have increased over time, doubling from .24 in the 1960s to over .50 since 2000. In addition, adventure therapy studies with participants aged 9 years or younger yielded a small effect (.24), 10 and 14 years a smallto-medium effect (.37), 15 to 17 years a moderate effect (.50), and 18 years and over a moderately large effect (.66).
DISCUSSION
This study offers a comprehensive meta-analytic review of empirical adventure therapy participant outcome studies. Outcomes for three treatment groups (Treatment, Alternative Treatment, No Treatment) were compared and, where available, three time comparisons were reported (Base-Pre, PrePost, and Post-Follow-Up). The study also examined variation across different outcomes, studies, programs, and participants.
Outcomes and Publication Bias
Overall, there were moderately positive, significant shortterm changes in measured outcomes between the beginning and end of adventure therapy programs (.47), whereas there were no significant short-term changes for the alternative (.14) and no treatment groups (-.03). Furthermore, the shortterm adventure therapy participant changes were sustained in the longer-term.
There was little change during the lead-in period for adventure therapy participants, consistent with Hattie et al.'s [28] meta-analysis of adventure education studies. Adventure therapy programs often establish more contact with participants during the lead-in period than do adventure education programs, perhaps contributing to the slightly beneficial effects (.09 compared to -.05).
For short-term program outcomes, adventure therapy groups reported greater change (.47) than the alternative (.14) and no treatment groups (.08). Based on a Fisher z transformation, a short-term effect size of .47 is equivalent to an increase of 23.5% in the measured outcomes. For adventure therapy, short-term outcomes were significant for seven of the outcome categories (but not Spirituality/Morality) and were reasonably consistent across the outcome categories, with the strongest outcomes for clinical and self-concept measures. Assessment of publication bias for the adventure therapy group estimated that .47 is a conservative estimate of short-term adventure therapy program effects. No studies appeared to be missing for lead-in and follow-up time comparisons.
The overall effect size of .47 is reasonably consistent with previous adventure therapy meta-analyses (mid . 23) . There are several noteworthy differences between adventure therapy and more traditional forms of psychotherapy, including group-versus individual-based, duration of treatment, and quantity of therapeutic contact. Alternative treatment short-term overall effects were small, positive and not significant (.14), as were the no treatment group effects (.08). Thus, the outcomes for the adventure therapy group compared favourably with the negligible effects of the alternative treatment and no treatment groups (< .1). Clearly, there were more beneficial outcomes associated with participating in adventure therapy programs.
The longer-term (Post-Follow-up) effect sizes for adventure therapy were very small, positive and not significant (.03), indicating retention of short-term changes. This finding is lower than Hattie et al.'s [28] small positive nonsignificant long-term effect for adventure education (.17). The follow-up effect was not significant for all outcome categories except Behaviour, for which there were additional, significant positive effects following the program completion (.21). Alternative treatment longer-term followup effects were negligible (-.03), as were the no treatment longer-term effects (-.08). Overall, these findings indicated that adventure therapy is effective in facilitating short-term change compared to alternative and no treatment, and that these changes are retained over the longer-term.
Meta-Regression, Moderators, and Benchmarking
Meta-regression analyses found that sample, program and participant variables, in general, did not explain heterogeneity in the effect sizes of adventure therapy programs. Participant age was the only significant moderator, accounting for 6.8% of the variance in short-term adventure therapy program effects. Stronger outcomes were evident for older participants, thus age-based benchmarks should be used for program evaluation. Older participants are more likely to voluntarily participate, whereas younger participants are more likely to be forced, coerced or otherwise influenced to participate. In addition, older participants tend to have greater cognitive capacity for decision-making, problemsolving, abstract thinking, reasoning, and self-regulation [64] . Other sample, program and participant characteristics explained little variance, although adventure therapy effect sizes appear to have increased since the 1960s. It seems likely that there has been a general improvement over time in the quality of adventure therapy programs and the measures used to evaluate programs.
In summary, this meta-analytic review of empirical studies of adventure therapy program effectiveness found moderate, positive, significant short-term effects, with maintenance of the short-term gains in the longer-term. Age appeared to moderate the effectiveness of adventure therapy programs, with stronger outcomes for adult-aged participants. In addition, adventure therapy studies since the 1960s have tended to report larger effect sizes. These findings suggest that adventure therapy offers a moderately effective treatment modality for improving psychological and/or behavioural functioning, and can be a beneficial counterpart to already established treatments.
As the most comprehensive meta-analysis of adventure therapy studies to date, the findings from this study can be recommended for use in benchmarking and monitoring program effectiveness. A program's relative efficacy can be determined by comparing its outcomes with relevant metaanalytic findings. Adventure therapy programs with an overall effect size between approximately .4 and .6 are within the expected range, with values below indicating weaker effects and values above indicating stronger than expected effects. However, effect sizes between .3 and .5 are more typical of programs for 9 to 17 year olds, whilst effect sizes between .5 and .7 are more typical for participants aged 18 years and over. For more detailed benchmarking of results, comparisons should be made with specific outcome categories and/or specific outcomes, although this should be done with caution as sub-samples may be small and heterogeneous.
Limitations and Recommendations for Future Research
Although this meta-analytic study demonstrated that adventure therapy programs are, on the whole, an effective intervention, several limitations should be considered, including availability of studies, heterogeneity, generalisability, type of data provided by empirical studies, and the methodological quality of studies.
Considerable effort was made to obtain the entire population of completed studies, however publication bias analyses indicated that the identified studies may have slightly underestimated the true adventure therapy effects.
Effect sizes exhibited considerable heterogeneity which was not well explained by the moderators in the current study. There was often a sizable discrepancy in effect sizes between different studies which measured the same outcome. Thus, more needs to be done to help understand and explain the apparent diversity in adventure therapy outcomes. More detailed program descriptions in adventure therapy participant outcomes could be helpful.
Only a small percentage of adventure therapy programs undergo empirical program evaluation (Neill [30] indicated less than 1%). In addition, only studies reported in English were included, although adventure therapy programs are increasingly being utilised in non-English cultures [13] [14] [15] [16] [17] . Thus, findings from this meta-analysis may be limited in their cross-cultural generalisability.
Although the methodological quality of adventure therapy studies was often limited, methodological quality was not a significant moderator. A substantial number of studies did not provide matched samples when reporting outcomes (i.e., there was a discrepancy between pre N and post N), thus the smaller N was used in order to be conservative. Empirical outcome studies should provide matched sample results, with details of drop outs.
Many potential studies did not provide sufficient information to calculate effect sizes. Researchers should provide means, standard deviations and sample sizes for each outcome at each measured time point. Where possible, baseline and follow-up data should be provided in addition to preprogram and post-program data, based on a range of outcome measures. In addition, a substantial proportion of studies did not provide relevant study, program, and participant information for use in moderator analyses.
It is worth noting that there are two different kinds of standardised mean effect sizes commonly used in metaanalytic studies. A standardised mean effect size can be calculated as the difference between scores at two different times for a treatment group. Alternatively, a standardised mean difference effect size can be calculated as the difference between post-treatment means for a treatment group and a comparison group. Both methods involve subtracting means and then dividing by the standard deviation, but the Pre-Post standardised mean effect size indicates the degree of change over time in a single group, while the standardised mean difference effect size provides an indication of the differences between two separate groups. It is not appropriate to combine these two types of effect sizes into one aggregate mean effect size [44] . Although a number of previous meta-analyses in this area of research have combined these two types of effect sizes, this study only used the standardised mean change effect size. This meant that studies which only reported post-test results for the treatment and control groups were not included (N = 50; see http://www.danielbowen.com.au/meta-analysis for a list of these studies). Because of this approach, findings may not be representative of all outcomes (e.g., many recidivism studies were not included in the current study).
The average MQRS score was moderate, with only nine studies achieving a high rating. Although MQRS scores were not related to findings, high quality research is needed to strengthen the reliability, validity, and usability of adventure therapy research. Future research on adventure therapy programs could utilise resources such as the MQRS when designing research studies. Gass et al. [(2; Appendix D)] also provided a useful rubric for evidence-based research on adventure programs. The majority of studies utilised psychometrically validated assessment tools and reported the tools' psychometric properties, however several studies used less well developed assessment tools which are likely to limit the reliability and validity of findings. Psychometrically validated assessment tools should be used and the psychometric properties of instrumentation should be reported.
Conclusion
This study provides the most comprehensive and robust meta-analysis of adventure therapy program outcomes to date. This study compared adventure therapy outcomes with alternative and no treatment groups and analysed changes over multiple time points. The results indicate that adventure therapy programs are moderately effective in facilitating positive short-term change in psychological, behavioural, emotional, and interpersonal domains and that these changes appear to be maintained in the longer-term. Participant age positively predicted outcomes, however little variance was explained by other moderators. These meta-analytic results can be used as comparative benchmarks in adventure therapy program evaluation studies. However, further investigation is needed to better understand the considerable variability in adventure therapy outcomes.
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APPENDIX A
List of Studies Included in Meta-
